This paper proposes to find how wealth shocks such as inheritances and housing wealth impact retirement behaviour using cross-sectional micro data from the Canadian Survey of Financial Security. Estimation of wealth impact on retirement decision is challenging since wealth and retirement decision may be endogenously determined. We found no evidence that housing wealth impacts retirement decision suggesting that individuals are correctly anticipating future housing wealth and adjusting their labour market behaviour accordingly. However, the data supports the hypothesis that receiving an inheritance significantly increases the retirement hazard, which may indicate the existence of some financial constraints.
Introduction
The aging population is raising some issues for Canada, especially concerning implications related to the adequacy of the retirement income system for the middle class. Two potential monetary sources that may improve the retirement outlook for baby boomers are inheritances and housing wealth.
Based on the 2012 Survey of Financial Security, about 24% of Canadian households received inheritances with an accumulated value of $753 billion representing a median value of $33,656. Furthermore, about 71% of Canadians own their houses for a total value of $8170 billion representing a median value of $325,000.
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pensions programs or tax policies. For example, many policy options such as changes to retirement age or to public pension replacement rate involve either implicit or explicit transfers of wealth, which creates incentives that affect retirement decisions, through wealth effects.
According to economic theory, leisure is a normal good and thus any increase in non-labour income through inheritance receipt or gain in housing wealth, everything else equal, is expected to reduce the lifetime labour supply of utilitymaximizing individuals. In fact, a large wealth shock may induce these individuals to completely withdraw from the labour market, depending on the size of the wealth effect.
This classical theory of positive wealth effects has been widely tested in the literature using different instrumental variables (lotteries, inheritances and gifts).
While findings in Ashenfelter and Heckman [1] support this theory, Moffit [2] examines the incentives effect of US welfare system on labour supply and finds negative effects for female heads family.
Although there is a large empirical literature, there remains limited consensus on the effect and magnitude of the wealth effect on labour supply. Imbens et al. [3] show that unearned income reduces labour earnings, with larger effects for individuals aged 55 to 65 years old. Using a large sample of lottery players in Sweden Cesarini et al. [4] finds that winning a lottery prize immediately and permanently reduces labour earnings. Using the stock market prices variation, Coile et al. [5] find no effect of stock market wealth variation on retirement behaviour, while Coronado et al. [6] and Sevak [7] find that stock market unanticipated wealth leads workers to retire earlier. Ratcliffe and Smith [8] find that an increase in stock prices or annuity rates increases the probability of retirement.
Holtz-Eakin et al. [9] and Joulfaian and Wilhelm [10] examine the effect of inheritance receipt on labour supply in USA. The former considers only younger workers and find that large inheritances decrease a person's labour supply. The latter focuses on older workers and finds that inheritances do not lead to large reduction in the labour supply of men and married women.
Brown et al. [11] provide new evidence on how wealth shocks influence retirement behaviour; inheritance is associated with a significant increase of the probability of retirement. Bloeman [12] empirically analyzed the effect of wealth on the retirement and concluded that there is a positive effect of wealth on early retirement.
Only a few studies have been conducted on the micro-impact of housing wealth on labour supply and no consensus has emerged. Henley [13] measures the impact of real housing wealth gain on labour supply and finds that observed adjustments in working hours are only partial responses. Bijlsma [14] estimates the impact of housing wealth shock on household savings and finds no significant effect for older homeowners.
Farnham and Sevak [15] empirically estimate the impact of housing wealth on retirement timing and find that wealth effects are present. Fisher et al. [16] argue that housing wealth has no impact on consumption. Morris [17] also argues that the rise in housing costs offsets the increase of market prices; there is no significant effect of housing wealth.
To our knowledge, no studies have examined the effect of inheritance or housing wealth on retirement behaviour using Canadian micro data. Our study extends the literature by exploring the impact of financial and non-financial wealth shocks on Canadians' retirement behaviours using data from the 2012 Survey of Financial Security (SFS). The SFS contains information on Canadians wealth such as inheritances and housing and also includes retrospective information about respondents' historical events such as age at retirement, and inheritance and housing wealth. Since the only duration variable available is-retirement age-which is available in interval censored form (yearly intervals), we consider a discrete-time hazard model which is presented in the next section.
Estimation of wealth impact on retirement decision is challenging since wealth and retirement decision may be endogenously determined. Inheritance receipt and variation in housing values are considered here as two sources of exogenous variation that provides a useful way of estimating the effect of wealth shocks on retirement decision.
Our results clearly indicate that inheritance recipients have significantly higher retirement hazard compared to non-recipients, which may indicate the existence of some financial constraints. Therefore, even if an individual has less uncertainty about saving inadequately and hence knows additional savings are desired, financial constraints may prevent additional contributions to saving.
We did not find evidence that housing wealth impact retirement decision suggesting that individuals are correctly anticipating future housing wealth and adjusting their labour market behaviour accordingly.
Although inheritances and housing wealth are important in aggregate, the timing and the effective amount of the receipts of any particular household are highly uncertain and subject to fluctuations in the stock and housing markets and thus are not a substitute for adequate saving for retirement. This paper proceeds as follows: Section 2 presents the modelling framework of retirement decision; the data and empirical strategy are presented in Section 3; estimation results are provided in Section 4; and the paper concludes with some remarks in Section 5.
Modelling Retirement Decision
Applications of survival approaches (or Duration models) to model retirement decision were first carried out by Diamond and Hausman [18] and Wise [19] .
Both works relied on hazard models used to model the unemployment durations by Lancaster [20] .
The major characteristics of a survival model are:
1) The dependent variable represents the "waiting time" until the occurrence of a well-known event in our case "time to retirements" is considered as a continuous random variable;
2) Observations are censored, i.e. for some individuals the retirement event has
not occurred yet when the data are collected;
3) And there are observed exogenous explanatory variables which affect the waiting time or the time to retirement.
Since the retirement process occurs in continuous time but time to retirement spell lengths are available only in interval censored form, the discrete time version of the proportional hazard model of Prentice-Gloeckler [21] is considered here.
Modeling Framework
Let T denote a discrete random variable indicating the time to retirement which is observed at discretely defined points in time, j t . The unconditional probability of retirement at time or age j t is given by the following probability density function:
The survivor function or the probability of staying in the state of employment beyond age j t is:
where k denotes a failure time or the point of time where retirement occurs. In other words, the probability of staying in the state of employment beyond j t is simply the summation of the probabilities of retiring at any point after j t . Now, we define the discrete-time hazard for individual i at time j t as the conditional probability of retiring at that time given that person i has stayed employed to that point, so that:
where i X is a vector of observed covariates for person i. Thus the discrete-time hazard is the conditional probability of retirement given that person i stayed employed up to that point in time.
Based on Bayes theorem and from (3) we have:
which demonstrates that the risk of retirement occurrence is equivalent to the ratio of the probability of retirement to the probability of staying in the state of employment.
Next, we specify how this discrete-time hazard depends on time and explanatory variables. Assume that the data are generated by a continuous hazard model or, more precisely, the most widely used functional form called proportional hazards model:
where
h t is the baseline hazard function which may take a parametric or non-parametric form and β is a vector of unknown parameters to be estimated.
Holford [22] and Prentice and Gloeckler [21] show that the corresponding dis-crete-time hazard function is given by:
where j α is the complementary log-log transformation of the baseline hazard.
Solving for the hazard for individual i at time j t we obtain the complementary log-log transformation that yields a linear function of the model parameters:
The conventional Maximum Likelihood estimation and inference for this model is straightforward.
Data and Empirical Strategy
We use Canadian cross-sectional micro data from the Survey of Financial Security (SFS) of 2012 1 , which contains respondents' characteristics such as age, family status, marital status, health situation, and also retrospective information about respondents' historical events such as age at retirement, inheritance receipt and timing, housing wealth, and change in marital status. SFS is a unique source of exogenous variation in financial and housing wealth. Furthermore, retirement age and inheritance timing variables make possible the estimation of a dynamic model that captures the effect of wealth shocks on retirement behaviour. Since the information on inheritance receipt is only available at the household level we limit our sample to the major income earners.
An important issue in modelling retirement decision is defining "retirement". For the purposes of this paper, we rely on a self-reported measure of retirement, where respondents aged 45 and over were asked whether they ever retired or not, and at what age, if the answer was "yes". In the data sample about 38.1% of major income earners have self-reported they ever retired.
For our analysis, we dropped individuals who were out of the labour market for a long time, i.e. those who declared their status as "Long term illness or disability", "No main activity", or "Keeping house".
Since the only duration variable available is-retirement age-which is available in interval censored form (yearly intervals), we model retirement duration as a discrete-time hazard model, or more specifically, the hazard of exiting the state of employment is modelled using a discrete-time hazards model given by Equation (7).
The objective is to compare the retirement hazard or the conditional probability of retirement between inheritances recipients and non-recipients while controlling for inheritance receipt timing. 2 To estimate the impact of housing wealth 1 We use the Masterfile data file accessed through the Federal Research Data Centre of Statistics Canada, which contains all responses by each respondent, recorded in the format specified on the questionnaire.
2
Inheritance receipt is measured as a dummy variable for any inheritance amount received over $25,000. To control for inheritance timing we consider a continuous variable defined as the difference between retirement age and the age of receipt of the most important inheritance. Different model specifications were compared using LR tests if nested, otherwise BIC and AIC are considered. Model specifications considered here include controlling for Inheritances timing which is the only feasible option here.
on retirement decision, housing wealth is instrumented using the variation in the home value which is exogenously driven by housing markets. Lancaster [20] shows that not accounting for unobserved heterogeneity may lead to biased estimates of the baseline hazard as well as of the regression coefficients. To control for the unobserved differences between individuals in the available data, we introduce a positive-valued random variable, i v , into the discrete-time hazard specification given by (7):
where log i i u v = . Equation (8) raises identification problem for i u since there are as many individual effects as individuals in the data sample. If we suppose that i u follows a distribution that can be summarized in terms of a few key parameters as proposed by Meyer [23] 4 , then the survivor function and likelihood function will have a closed forms and it becomes possible to estimate those parameters with the available data. Here it is supposed that i u is a Gamma 5 distributed random variable assumed to be independent of i X ′ , with unit mean and variance σ 2 . Following Jenkins [24] the data is reorganized so that the unit of analysis is changed from the individual to the time at risk of retirement event. For each person, there are as many data rows as there are time intervals at risk of retirement occurring for each person. This unbalanced panel data set allows simplifying the likelihood based estimation to standard estimation for a binary outcome. See Jenkins [24] for more details on the estimation method.
Estimation of wealth impact on retirement decision is challenging since wealth and retirement decision may be endogenously determined. Inheritance 
Results
Descriptive analyses and maximum likelihood estimations results of the discretetime hazard model are presented in this section.
Descriptive Analysis
Canadian households reported they received a total cumulative value of $754 billion in inheritances over their lifetime at the time of the survey. Individuals aged 45 and over accounted for the majority of inheritance recipients, about 68%. The mean and the median inheritance received are respectively $109,198 and $33,656. However, given that the distribution of inheritances is highly rightskewed, i.e. some recipients obtained very high value inheritances; these parameters are not truly representative of the distribution. As shown in Table 1, total value, mean, and median inheritances increase with age. Table 2 indicates the relative distribution of inheritances among different age groups. Overall, about 25% of Canadian households had received any inheritance over their lifetime at the time of the survey. This percentage increases with age, indicating that older age groups in the sample are more likely to receive an inheritance compared with younger age groups.
As shown in Table 3 the percentage of retired individuals by inheritance receipt status does not clearly indicate whether inheritance recipients are more likely to retire earlier than non-recipients. This is due to the fact that we are not controlling for potential confounding factors such as work limitation or educational attainment and more importantly retirement timing.
Although, the distribution of inheritances has some redistributive effect, Table 4 shows that this redistributive effect is very unequal since the richest 30% of households receive 50% of the total value of inheritances. As indicated by Table   5 , about 71% of Canadian households own their homes, but only 31% are mortgage free. While, ownership increases with age, about 15% of the major income earners who are 65 years old or over still have mortgage to pay. The mean and 
Estimation Results
We estimated different model specifications. In each specification we estimate the model with and without unobserved heterogeneity given respectively by Equations ( (8) and (7)). The likelihood ratio test suggests statistically significant unobserved heterogeneity for the retained model. The parameters estimates of this model specification represented by (8) are reported in the first column of Table 6 . The sign of the estimate of the duration dependence parameter reveals that the retirement hazard or the conditional probability to retire increases with age.
Clearly, according to the model parameters estimates, the retirement hazard rate or the conditional probability to retire for inheritance recipients is about 20% higher compared to non-recipients. Graphic 1 shows the predicted survivor function or the estimated conditional probability of staying in the labor market beyond a given age, indicating that inheritances recipients are more likely to retire at earlier ages compared to non-recipients. This suggests that individuals are not correctly anticipating future inheritances.
Housing wealth has no significant effect on the conditional probability to retire. When the inverse hyperbolic sine transformation was applied to the housing wealth to address the excess of skewedness in this variable, we obtained a very small significant positive impact, suggesting that individuals are correctly anticipating future housing wealth and adjusting their labour market behaviour accordingly.
Women have a higher conditional probability of retirement than men with a retirement hazard 27% higher. Couples households have also a higher retirement hazard compared to unattached households. Having postsecondary education increases the retirement hazard, by about 7%. Work limitation due to health is- Source: 2012 Survey of Financial Security; Notes: ***p-value < 0.01; *p-value < 0.1. Graphic 1. Estimated conditional probability of staying in the labour market beyond a given age.
sues is associated with a huge increase in the retirement hazard, about 3.2 times more than those without any work limitations. The retirement hazard for recent immigrants is 23% lower than Canadian born; and having a workplace pension increases the retirement hazard by about 85%.
Conclusion
The objective of this paper is to develop an empirical foundation for understanding wealth effects, i.e. how wealth shocks such as inheritances and housing wealth impact retirement behaviour. Understanding wealth effects on retirement behaviour is of key interest to social policymakers. For example, many policy options such as changes to retirement age or change to public pension replacement rate involve either implicit or explicit transfers of wealth which creates incentives that affect retirement decisions, through wealth effects.
Estimation of wealth impact on retirement decision is challenging since wealth and retirement decision may be endogenously determined. Inheritance receipt and variation in housing values represent two sources of exogenous variation that provides a useful way of estimating the effect of wealth shocks on retirement decision. They would also constitute two potential monetary sources that may improve the retirement outlook for individuals at retirement.
Using the Survey of Financial Security our paper provides new evidence on the role of inheritance receipt and hosing wealth on retirement decision. We estimate the impact of inheritance and housing wealth shocks on the retirement hazard.
We found no evidence that housing wealth impacts retirement decision suggesting that individuals are correctly anticipating future housing wealth and adjusting their labour market behaviour accordingly. However, the data supports the hypothesis that receiving an inheritance significantly increases the retirement hazard, which may indicate the existence of some financial constraints.
Therefore, even if an individual has less uncertainty about saving inadequately and hence knows additional savings are desired, financial constraints may prevent additional contributions to saving.
Although inheritances and housing wealth are important in aggregate, the timing and amount of the receipts of any particular household are highly uncertain. Furthermore, inheritance and housing wealth are also subject to important fluctuations in the stock and housing markets and thus are not a substitute for adequate saving for retirement, especially for the middle class.
Finally, our results indicate that women have a higher conditional probability of retirement than men. Couples households have also a higher retirement hazard compared to unattached households. Individuals with a postsecondary education or a workplace pension plan have a higher conditional probability to retire. Work limitation due to health issues is associated with a huge increase of the retirement hazard. Recent immigrants have a significantly lower probability of retirement.
